Role of mitogen-activated protein kinase activation in the production of inflammatory mediators: differences between primary rat alveolar macrophages and macrophage cell lines.
Stimulation of macrophages has been shown to activate all three families of mitogen activated protein kinases (MAPKs). However, variable results are reported in the literature with respect to the particular kinases activated with any given stimulus. In this study, the role of activation of MAPKs was examined in the production of inflammatory mediators by measuring the phosphorylation of the kinases and their ability to phosphorylate specific substrates in rat primary alveolar macrophages, a rat alveolar macrophage cell line (NR8383), and two mouse monocytic cell lines (RAW 264.7 and J774A.1). In the three cell lines examined, all three families of MAPKs were activated upon stimulation with either lipopolysaccharide (LPS) or LPS plus interferon-gamma; in contrast, only ERK1/2 was activated in primary rat alveolar macrophages upon stimulation with LPS. Inhibition of ERK1/2 activation by the MEK inhibitor PD98059 abrogated nitric oxide and tumor necrosis factor-alpha (TNF-alpha) production in primary rat alveolar macrophages, but the p38 inhibitor SB203580 had no effect on the production of these two inflammatory mediators. These observations indicate that MAPK activation is cell specific and explain some of the conflicting results reported in the literature. These studies emphasize the need to exercise caution in extrapolating data from cell lines to primary cells.